Ceramide regulation of the tumor suppressor phosphatase PTEN in rafts isolated from neurotumor cell lines.
The neutral sphingolipid ceramide has been implicated in the apoptotic death of cells by a number of different mechanisms, including activation of protein kinase B (Akt) phosphatase. Here we present evidence that ceramide recruits the tumor suppressor PTEN (phosphatase and tensin homolog deleted from chromosome 10) into membrane microdomains (rafts), where it could act to reduce the levels of polyphosphoinositides necessary for the activation of Akt. A PTEN construct with a red-fluorescent protein (RFP) tag was overexpressed in both a human cell line derived from oligodendroglioma (HOG) and a rat pheochromocytoma cell line (PC12) by means of an inducible promoter system (Tet-Off). Induction of PTEN by removal of doxycycline enhanced both capsase-3 and cell death with staurosporine, wortmannin, or C2-ceramide, whereas antisense PTEN had the reverse effect. Overexpression of PTEN also increased acid sphingomyelinase (ASMase) activity. PTEN normally has a generalized (cytosolic/membrane) distribution, but treatment with C2-ceramide translocated a fraction of the PTEN to the plasma membrane, showing a plasma membrane distribution similar to that observed for a prenylated green-fluorescent (GFP) construct. PTEN was then shown to translocate to the detergent-resistant membrane microdomain fraction (raft) of the plasma membrane. The colocalization of sphingomyelinases, ceramide, polyphosphoinositides, and PTEN in the raft fraction further suggests that the association of these lipids is critical for regulating cell death.